Results Five hundred and fifty-eight children (98.8% of the study group) were examined, of whom 41 had disabling CP and 13 had non disabling CPo Children with CP had a higher incidence of abnormalities compared with children without CP: cicatricial retinopathy of prematurity occurred in 8 children with CP (14.8%) compared with 8 without CP (1.6%, P < 0.0001), cortical visual impairment occurred in 6 with CP (11.1 %) compared with 1 child without CP (0.2%, P < 0.0001) and concomitant strabismus in 28 with CP (51.9%) compared with 42 without CP (8.4%, P < 0.0001). The prevalence of refractive error without other ocular abnormalities was similar for children with CP (4154,7.4%) and those without CP (541504, 10.7%, P = 0.90).
Significant ocular abnormalities had been previously unrecognised in 8 children with CP (14.8%).
Conclusion There are some differences between these results and previous series.
These differences probably reflect the fact that previous work has studied severe CP of more diverse aetiology. The high frequency of abnormalities highlights the importance of ocular assessment of these children. The timing, severity and aetiology of such brain damage is very varied. s Therefore the incidence P.M. PENNEFATHER, W. TIN of associated ocular abnormalities is likely to vary according to the case selection of CP patients studied. Previous reports have studied only the severe end of the spectrum of CP 3 or severe visual impairment. 1, 6 To avoid this selection bias, we have investigated the incidence of ocular abnormalities in children with CP associated with preterm birth in a geographically defined population.
Methods
The study group consisted of all children born before 32 weeks gestation between 1 January 1990 and 31 December 1991 to mothers resident in the Northern Region of the UK National Health Service who survived until 2 years old. This region has a population of approximately 3 million. Informed parental consent and ethics committee approval were obtained.
Examination of children at 2 years
All surviving neonates were reviewed by one paediatrician between the age of 2 years and 2 years 3 months. The history and examination included medical, neurological, developmental and hearing assessment. Children with CP were grouped according to the severity of CP into two categories: non-disabling CP or disabling CP. Disabling CP was defined as CP severe enough to hamper physical activity appropriate to the child's age whereas non-disabling CP was defined as CP with abnormalities of muscle tone and reflexes but insufficient to prevent the child performing normal activities for its age. Thus non-disabling CP usually consisted of a mild hemiplegia or monoplegia.
All 2-year-olds were also reviewed (on a separate occasion) by one ophthalmologist who was masked to gestational age at birth, neonatal events, the results of the paediatrician's assessment and retrospective review of the notes. Examination comprised visual acuity (usually by Kay pictures or grating acuity), cover tests for near and distant targets, extraocular movements and fields to confrontation. Topical cyclopentolate 1% was instilled 20 min prior to refraction and fundoscopy. 
Retrospective review of patient records
Once the child had been examined, all available notes were scrutinised for information concerning screening for acute retinopathy of prematurity (ROP) and its treatment by cryotherapy. Any additional information such as the outcome of ocular examination under anaesthetic, electrodiagnostic studies or computed tomography of the head, was used to augment that obtained from clinical examination.
Results
Of the 565 eligible children, 558 2-year-olds (98.8% of the study group) were examined by both the paediatrician and the ophthalmologist. Disabling CP was present in 41 (7.3%) and non-disabling CP in 13 children (2.3%). The distribution of ocular abnormalities according to gestational age at birth is shown in Table 1 for children with CP and in Table 2 
Ocular abnormalities in children with CP
Severe visual impairment (sufficient to cause nystagmus) occurred in 9 (16.7%) children, namely all 6 children with CVI and 3 with bilateral cicatricial ROP. A further 4 children had cicatricial ROP but had vision in at least one eye which was normal (2) or potentially normal when corrected for high myopia (2) . The child with CVI and cicatricial ROP had received cryotherapy. Of the remaining 7 children with cicatricial ROP, 4 had received cryotherapy for threshold acute ROP, 2 had not been screened and 1 had been screened but did not reach threshold acute ROP and therefore had not received cryotherapy. A further 2 children who had received cryotherapy for threshold acute ROP had normal posterior poles when examined at 2 years old. Optic disc pallor was present in both eyes of 2 children. The assessment of visual acuity was very limited. In addition to the children with severe visual impairment associated with nystagmus (n = 9), no measure of vision was achieved in 7, 13 demonstrated the ability to fix and follow a light and a face and 25 were able to perform vision assessment with Kay pictures (2 children achieved 6/18, 3 achieved 6/12, 6 achieved 6/9 and 14 achieved 6/6 or better). In comparison, only 3 children without CP had severe visual loss associated with nystagmus and 425 of 558 (76%) achieved 6/9 or better using Kay pictures.
Strabismus was present in 28 (51.9%) of those with CP. Prior to any surgery, 24 (44.4%) had an esotropia and 4 (7.4%) had an exotropia. The ratio of esotropia to exotropia in those with CP (85.7%:14.3'1'0) was almost the same as the ratio in the cohort of premature neonates as a whole (84.3%:15.7%).
Ocular examination was normal in 17 children (31.5%). One other child had peripheral cryotherapy scars after treatment for threshold stage 3 acute ROP but the ocular examination was otherwise normal. A further 4 had a significant refractive error (anisometropia of 1.75-2.25 dioptres or astigmatism of 2.50-3.00 dioptres) requiring spectacles, but no other abnormality.
Screening revealed previously undetected ocular abnormalities in 5 children: 2 children had cicatricial ROP, 2 had strabismus and 1 was myopic with anisometropia. A further 3 children had not attended follow-up for strabismus and were identified by screening as requiring spectacles for hypermetropia (4--4.50 dioptres) or anisometropia (1 dioptre).
Discussion
CP is multifactorial with considerable diversity in the aetiology and timing of cerebral damage.5 CP associated with prematurity is usually due to perinatal cerebral ischaemia or haemorrhage.5,8 Ultrasound evidence of severe ischaemic brain damage in premature neonates has been associated with an increased prevalence of severe acute ROP.8,9 Further, decreasing gestational age at birth is associated with an increased incidence of both CP7 and ROP.10 This is consistent with the high incidence of cicatricial ROP found in this study of CP after premature birth. Also 2 children with cicatricial ROP had not been adequately screened for acute ROP and therefore cicatricial changes may have been avoidable had they been screened and treated with cryotherapy if indicated. 10 The prevalence of severe visual loss in this study group (16.7%) was higher than previous reports of 5-7% The high frequency of abnormalities with therapeutic and educational significance highlights the importance of ocular assessment of these children. The number of children whose ocular abnormality had not been suspected prior to screening emphasises how easy it is to miss visual abnormalities in children whose poor performance can be attributed to other problems.
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